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APPENDIX A: MEMORANDUM - F'IDLER SURVEY 

Internal Letter - To: T.C. Greengard, From: R.W. Wales 
Re: Report on Radiometric Survey 

Letter - 
Letter - 

To: J.R. Roeder, From: B.W. Coston 
Re: Fidler Readings at Rocky Flats 
To: R.E. Yoder - Rockwell, From: E.W. Bean 
Re: Radiometric Soil Survey 

MODEL G5 "FILDER" Diagrams 

Internal Letter - To: T.C. Greengard, From: G.H. Setlock 
Re: Request for Detailed Report on Radiometric 
Survey 

Internal Letter - To: G.H. Setlock, From: T.C. Greengard 
Re: Radioactive Survey 

Rockwell - Ltr To: J.R. Nicks, From: R.E. Yoder 
Re: Radioactive Soil Survey Completion 

Internal Letter To: R. Hawes, From: R.W. Norton 
Re: Radioactive Survey 

Letter To: DOE, From: Rockwell - Radiometric Soil Survey 
Completion To: J.R. Nicks, From: R. Yoder 

Internal Letter To: R.W. Hawes, From: R.W. Norton 
Re: Radiometric Survey 

Internal Letter To: R. Hawes, From. R.V. Reeschick 
Re: Radiometric Survey 

Internal Letter To: R. Hawes, From: R.W. Norton 
Re: Radiometric Survey 



Internal Letter #Il! Rockwell ~nternationat 

TO LWr-w-1 

Bldg. 750 

- T. C. Greengard 
RCRA/CERCLA Program 

mow -a-L---t . R. W. Hawes . Environmental Management . Bldg. 74528 . Ext. 2582 
SUeJEcl* REPORT ON RADIOMETRIC SURVEY 

The Radiometric Survey that was conducted during the time period 
1977 to 1984 evolved from the use o f  FIDLER (Field Instrument for 
Detecting Low Energy Radiation) type instruments for research 
projects designed to identify methods to evaluate contamination in 
soil. Experimental instruments were being used at the Rocky Flats 
Plant as early as 1971 or 1972. A copy of a 1974 letter from DOE 
(attached) recognized that the f IDLER was becoming an important 
research instrument. Because the FIDLER was easy to use and was the 
best available technology at the time, P plant wide survey was 
undertaken in 1977 with the concurrence of DOE (see attached letter). 
The instruments used at the Rocky Flats Plant are composed of a NaI 
scintillation probe made by Bicron Corporation and an analyzer from 
Ludl urn Measurements, Inc. (brochure attached). 

Due to rnstrument and manpower 1 imitations, the survey was conducted 
only when personnel wire avail ab1 e and the weather cooperated. 
Construction activities'took precedence in the survey SO that the 
affected areas could be surveyed prior t o  excavation. Building 910, 
the reverse osmosis plant, i s  one good example of a project where the 
survey was done prior to ground breaking and radioactive soil 
contamination was found. Contaminated soil had to be removed before 
construction could proceed and the FIDLER was used to identify where 
the contamination existed and when removal was sufficient. This 
project was the first use o f  front-end loaders to place moist soil 
into wooden boxes for off-site shipment. Prior to this, contaminated 
t o i l  removal had been done in a portable house with a HEPA filtered 
exhaust system. This type of excavation was very labor intensive. 
The soil was removed using shovels and hand water sprays t o  control 
resuspension, and the soil was placed into plastic bags. 

The PSZ (Perimeter Security Zone) project represented one o f  the 
first large areas to be surveyed. 
map the area, survey sites were measured into strips ten feet wide 
by 300 feet long. Wooden stakes were placed in the corners and 
yellow ropes were laid on the ground to delineate the strips. The 
Radiation h i t o r s  wielding the FIDLER would slowly walk a rig zag 
path between the ropes. Readings were generally recorded by a 
salaried employee from HSLE. In later years the monitors did their 
own mapping and recording arld reported the results weekly to 
Environmental Analysjs and Control. 

In order to log the survey and to 
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T. C. Greengard 
Page 2 
August 31, 1988 

More careful monitoring war performed when an unusuat reading was 
noted during the initial survey. Readings were recorded and the area 
marked, usually with wooden stakes with yellow and magenta barrier 
tape between them. EA&C and the Radiation Monitor supervisor were 
also notified. I f  the identified area was n o t  i n  a construction area 
or i n  an area of potential risk t o  personnel or the environment, the 
survey continued. Arrangements for removal or clean up were made if 
the contamination was an fmediate hazard or obstructed 
construction. However, cleanup was not intended t o  be an integral 
part  o f  the survey. 

In the early years o f  using the FIDLER, several attempts were made t o  
correlate the counts per minute (c/m) readings on the instrument w i t h  
a quantitative activity. This technique was discarded and the c/m 
readings were more properly used t o  indicate only relative 
differences i n  activity. 'Hot Spots" which were found by the FIDLER 
could be anything from plutonium t o  depleted uranium. Specific 
radioisotopes could be identified only by laboratory analysis o f  a 
soil sample. 
discusses the 1 imitati'ops o f  the FIDLER. ) 

8y September, 1984, over 11,000,000 square feet of the Rocky Flats 
Plant had been scanned using FIDLER instruments. The survey 
accompl i shed i t 's purpose o f  1 ocat i ng abnormal rad i a t  i on 1 eve1 s i n 
the soil o f  the Rocky Flats Plant and confinned t h a t  large areas o f  
the p l a n t  have higher than environmentally acceptable levels o f  
radioactive contamination. (See the letter  o f  completion, Yoder t o  
Nicks 09-18-84 and a map of the survey attached.) 

(See lester Setlock t o  Greengard 08-19-88 which 

R. U. Hawes 
Envi ronmental Management 

Enc. 

cc: F. 0 .  Hobbs 
6. H. Setlock 
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@ A M I & !  Lk  Director, Health, 
WYD L W  Rockwc I I I nternat 

y t Envi ronment 
AI,  RFP 

p ' R A D I O E T R I C  SOIL SURVEY - PLAN 
Please document and Implement a plan which establishes 
quarterly survey conmitnonts toward the ult imte corrplcticm 
of the radiometric soil survey, as agreed to  a t  the 
November 8 1977 nesting wiTh ALO represenlstives. The 
plan s'hou re a e t o  a priority l i s t i n g  for acmpletion 
of specific plant a r ~ ~ 5 .  
s?rucfion heavi ly impacts sun'ey priorities (e.g. , 
pre-operat ions I survey of the area around Bu i I d i  nSs 37 I /374 1 , 
therefore annual review and revision may be appropriate. 

z,-u -*v+ 

We recognize t h a t  plant con- 

tide a copy of the subject plan t o  RFAO by 
1978. I n  addition io the i n f o a t i o n  

previously requested in nonltily reports t o  the RFAD, 
please includ3 once per quer$er a statement refJe&ing 
progress in  tems of the cmnitrrmts set forth i n  t h i s  
plan. 

hssi starit Arca bbnager 
for Operat ions 

cc: Raymnd L. Mi I lor, OST), ALO 

. 



f Features 
- *NalQSC1NTlllAfOR 
f * OPDMUM RESPONSE FOR 
1 toWLEVEL4DWENERGY * 

APPUCAnONS 

FOR FIELD USE 
e RUGGEDCONS~RUC~ON 

* BERYLLIUM WINDOW 
CARRYING HANDLES 
AVAILABLE 

For informution on typical 
background rates for specific 
oppl~cations, contact Bcron. 
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MODEL 161 ANALYZER 

-\ 

6ENERAL DESCRIPTION 
The Model I6 Analyzer rupphs the complete ekdronk reqiinemek for rciniillation, propodionil 
O. GM monitoring with the added feature of wmdor awvifrer for seiectwe gamma 
monitoring. A two-position switch marked "IN-OUT'' abws the mstrumert to operate as a 
mownaI toun9 r a h  meier or as a single channel ady~zar. W i h  the analpa switch in the OUT 

Etlis mode, the hstrument performs as a normal count rate meter. Wifh the analper 
mot& IN, the Lo direriminator acts as a ihmhdd selodor and the Hi direriminator selects 

tv -1 *d +wn irmcs ihc fhrcthdd level (not exceeding 66 miCrohs! In #ahn mode ihe unit 

sWO~, the l o  discrimhater controk the dis~rirninrth~ level and the Hi dacr*minaior is inbet& 

upper discrimination love!. The upper discriminii,on Ievel may beidlusted be?ween the threshold 

LUDLUM MEASUREMENTS, INC. 1219 East Broodwoy Swcttwotcr, TCXOS 79556 
Tdephma (91 I) 2J5-3494 



. PULSE RATE METER, MODEL PRM-5 and MODEL PRM-5-3 

GENERAL DESCRIPTION 
The PRM-5 isa portable battery opcrald pulse nte  meter with single channel pulse high! anrlyzet capabilities. 

instrurncnt m a y  b u s e d  with a wi& variety of scintillationor proprtron?l dctcctors to dc4cct alpha, beta or 
ma radration. The rdvant6ge of tbe PRM-5 is the measurement of P low energy ndiation in the presence of 

bet er.zrrjt rrdmtion of the same type. A ppnel mounted switch c a n  disable the PHA, yielhng 8 conventional 
gross countrng instrument. 

The count rate is read out by the Eberljne SJN-LOG prcsentation This presentation eluninattsall scale switching 
and multiplfinf frClorr, yet rct;rms bear mcrrments within each decade. Four dccpdcs are covcarcd using two 
aeter movemeair te yield a scale length of about 1.5 inches per decade, whrch gives maximum readability and 
a of interpretation. 

Rdl scale readhts for the four decades are 000, SK, 5OK and SM)K couatd per minute (CPW r e s m * d y ,  Cali- 
k t e d  to read tbC true P I h C  frequency. Other nngu 8re 8nllnblc. 

The iastrumart electronics are packaged 011 three plug-in etched circuit boards for ease of maintenance m d  for 
maximum versatility. 

T%e bpttery pack Wes five standard P" sizecells of m y  type commercially 8rpilablc (carbon-zinc, mercury, 
.ickel-cadmium, rlkline). This allows a choice depending on the battery featurecoaridcrtd most important. A 
b.ttcrg toadition check is provrdcd on the f.-t panel. 

A d  mcmitoringapabiltty 1s included by acoantctoron the front panel. Either a b e a c t  oran E X  Model Slr-I 
8paker may be used. This si@ mry also be used for pulse counting with an cxtcraal scalrr 

She PRY-5-3 is identical to the mW-5 except it bas three witch selected HV ADJUST controls. This allows 
prese!tbg up to thret different coaditionr, ~ c h  as , three different energies vitb tbe same pmk, w with 
differeat probes. 

e 

* 

0 

SPE C I f I C AT i 0 N S 
GE OF OIZFUl'lOh': 0 to 500,000 amnts per min- 0" e in four lincar , cont in~ous l~  propressite UN-LOG 

&=des; 0 to 500, 500 to 5,000, 0 to 50.000 and 50.000 
to 500,000- Cakbrrted to pulses. (1 for 1; 

OPERA'Z1ONAL CONTROLS: Three positron front- 
m e 1  mounted mteb (OFF, ON, BAlTERY CEECIC), 
H.V. ADJUST. 

SXDlCAToRs: Visml-Scale mrkings: 10 divisions 
per decade with wnbcrs at 1/2 and lull  dendcs . Scale 
Length: a o m m l 6 3 2  in. ( 3 4  in. *;st and 3rd decades , 
1.42 in. 2nd and 4tb &sades;. Response Time: dii- 
fercrd for each deradc and varies alth calibration ret- 
t ing. Nominal: 12 see. 1st decade , 6 see. 2nd &-de. 
1.5 wc. 3rd &a*, 0.3 see- 4th decade. Ltnearity: 
tS of full scale of decade k i n g  read. when properly 
calibrated and driven with a npctitivetignal. AuraI- 
BNC series coaxial cormector . Signal: direct-coupled 
square rove ,  SV through 2% Each pahe counted 
ciaages stale of optput. 

BAITERY BOX AND BATTERIES: Mo&I BP-1-1. 
plug-in module, containing five carbon-zinc "D" cells, 
typiul battery life of 200 burs. Mcrct;ry. Alkr l int ,  
or NI-CJ P** r u e d  tmttcnes nmy be us& for tpccul 
appliatmns, 

EXXCTROWCS: H.V. output acljustiihlc rrnpc,  200 
tr, 1500 ~ o l t s .  H.V. regulation, less than 25 toltr 
c)nnge with brtter) change from 8 to 5 5 volts 
X.V. output impcdancc a~proximrtc l>  6 megohms. 
Counter input sensitivity approximately 5 millivolts 
Window width adjustable :rom 0 to at least 2 times 
tba input sensitivity by card mounted control. h i r e d  
pltc resolving time less than IO microseconds. Col- 
ibrrted by four chssir mounted controls. 

ENVIROSNESTAL CAPABILITIES* All critical points 
are sealed with 0-1 mgs or glands. Shock resistant. 

TEMPERATURE CAPABIUT'ES* Operztes from -4OT 
to +140°F dcpcndinp on type of 'P" cells used. 

FIhISH: Baked gray h m m c r b n c  enamel, white sllk- 
scrccncd nomenclatura urd chrome-plated fitttnfh. 

SI=: 0 i n , . 4 . ~ 4 ~ ~ .  W x 7 - m  &.X.  

UnUTY WEICRT: S pour& 4 aunces. 

bMPPDJG WEfGIITAND VOLUIJIE: 12 pounds, 1.0 
cnwc fact. 
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internal Letter 

0.u - August 19, 1988 
70 mum.---) . T. C. Greengard . RCRA/CERCLA Program . Bldg. 750 

Rockwell International 

No 

FROM 

REQUEST FOR DETAILED REPORT ON RADIOMETRIC 
SUBJECT- 

(urn----) . 6. H. Setlock 
Bld . 1452A 
Env. & Health Prog. 

- x 2 4 b  

SURVEY 

In your letter o f  8/16/88 (see attached) you stated that A. E. Whiteman 
(Area Manager, DOE/RFAO recently expressed surprise that all areas 
fact, all  areas identified as "above bac wound" by the radiometric survey 

Pad 
z identified in the HSLE h adiometric Surve had not been cleaned up. In 

its inherent 
radiometric 

toil/grass/moisture attenuation, etc.. 
The purpose of  the radiometric survey was t o  detect extremely contaminated 
areas of  the plmtsite (500,000-1,000,000+ pCi/g) for  worker safety and 
environmental containment purposes. Therefore, hot spots' in the 
Radiometric Survey were operationally defined as levels which exceeded 
'background FIDLER measurements' and triggered an instrument response. 
Consequent1 

Investigation Report) are obviously not 'hot spots' in the o erationally 
defined sense of the Radiometric Survey conducted in 1977-19g4. Clearly 
the focus of the Radiometric Survey effort was to jdentify m d  remediate' 
substantial1 higher levels of plutonium in soil than aust be addressed by 

Your 8/16/88 infonnation request specifies that the followfng areas o f  the 
rrdiometric survey be addressed in a detailed technical report: 

the 'hot spots' currently under discussion (i .e., 
radioactive T y contaminated soil areas identified in 881 Hillside Remedial 

ycur 881 Xi1 T side feasibilfty Study. 

- - -  
Survey design 
Equipment used 
Areas surve ed 
Areas cleaned up 
Clean up methodology 
Survey resu T ts  

- - Uaste disposal sites 

- -  

& documentation 



4- .. 

T. C. Creengard 
Page 2 
August 19, 1988 

Our HSbE report can address areas 1) - (4 )  comprehensively; areas (5)-(7) 
detail by your Yaste Operations group who handled the cleanup/disposal 
act i vi ties. 
will only be addressed superficial 1 y but they can be addressed in greater 

Ye will make every effort to m e t  our September 1, 1988 deadline for this  
report. Please contact me if you ave any uestions or require additional 
information prior to our September 1, 1988 eliverable to you. a K 

‘6. H. Sfflock, Hana er 
Environment and Hea 8 th Programs 
Enc. (1) 

cc: 
R. 3. Erfurdt 
F. D. Hobbs 
K. B. McKinley 
W .  F. Weston 



. e  0' 

Internal Letter . .  
I -  I * 

!(I) 

Rockwell international 

mb August 16, 1988 No . RADIOSUR.TCG 

'6. H. Setlock 
Health, Safety and Environment - Building 123 

T. C. Greengard 

Building 750 
* 7121 

RCRA/CERCLA Program 

suB)ECTo RADIOMETRIC SURVEY 

During a recent meting with Earl Whiteman and Dom Sanchini, Earl 
expressed surprise that all areas identified as "hot spots' in the 
HSbE Radiometric Survey had not been cleaned up. Dom and Earl asked 
me to determine what has been cleaned up. Would you please have your 
staff respond in a detailed report that includes survey design, 
equipment used, areas surveyed, survey results, areas cleaned up, 
d e a n  up methodology, ultimate waste disposal site(s), and 
documentation. 

Thank you for your cooperation. We would appreciate having the 
report by September 1. If you have any questions please call me. 

Tv 
1. C. Greengard, Program Manager 
Environmental Restoration 

cc: 
R. J. Erfurdt 
F. D. Hobbs 
R. W. Hawes 
K. B. McKinley 
W. F. Weston 



Rockwe11 
international 

84-RF-2709 

w r m r c  SOIL LOURVEY OWLRZON 

e Radlootrlc Soil S u n y  of the  Rocky Flats Plant sl to has k e n  aorap1rt.d 
p p r o x f ~ t ~ l y  are0 yoars ahead of schedule, I n  Novaakr, 1977 rhon 

iclpatad that mls p r o j u t  rwld r q u l r r  ton y o a n  t o  rccollplfch, 

lng tho RKER (f lo ld Instrmmnt for Detecting Lar Ernrgy Radtutlon) 
u n y  lnstrrsent, R#kwoll porsonml have methodically scanned wor 
l,OOO.OOO Guar. fort  of the Rocky Ruts Plant. Over 2,000,000 square 

1 Intomationrl ur ig lnal ly  agreed t o  undortako thts task I t  was . -  

uoro dwotod t o  the Pertmeter Securlty Zona (PSZ) rhlch vas ortglnatly 
d to e o n d  outsfdo tho otlstlng pmrlmtor chrln-llnk fonm. A l l  of 

lnatod so l l r  ldontlflod rare raaovod where practlcable and rbovo 
,background r n a t  of tho plant were docrmontod by thtt rrdi;anatrtc suney. 

a=- 
Orfs. and 1 cc - J.R. Nlckr 
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Internal Letter 01‘9 Rockwell International 

mt. .April 17, 1984 No 

TO \nmr-mwwl*wnr) FROM mum. k*rmulcrrmar, 
.Ralph Hawes .R. =ton 
.Building 452 .Radiation Monitoring . 2582 -2396 . 

suB)ECT* RADIOMETRIC SURVEY 
For week ending 4/16/84, Radiation Monitoring surveyed 129, 878 sq ft. 
Around Building 444 (see attached map for details). 

R. W. Norton 
Foreman Radiation Monitoring 

cc: 
R. 6. DelPizzo 
C. G. Hayner 
E. E. Klanecky 
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ames R. Hlcks 
rea Manager 
ED RFAO 

d 

84-RF-no9 

RADIOUDRIC son SURVEY COWLETION 

e Radfasetrfc Soil S u w y  of the Rocky F l a t s  Plant sf te  has k e n  c a a p l e t e d  
p p r o x l a a t e l y  thmo years rhead o f  schedulm. I n  Nwmkrr 1977 rhon 

ntlcfpatad tha t  a l s  projut  r w l d  roquln ten years t o  ataoPlpl¶r;h. 

sing tho FIOLER ( f f e l d  fnstrment far Det.cttng t a w  Energy Radfatlon) 
uny lnstrunent, Roche1 1 prsonml  have aethodlcal l y  scanned mor 
0001000 square foot of M e  Rocky Fla ts  Plant. Over 2,000D000 squaro 

feet were devoted t o  the Perimeter Soeurlty Zone (PSZ) w h i c h  w a s  orfgfnally 
Idorifled t o  extend outside the rxfs t fng  perfmeter C h a t W l f n k  fonce. A11 o f  
IMO contaminated roils identlf1.d were rmovod whore p r a c t f c a b l e  and above 
background areas of tho plant were documented by -1s rrdlaaetr ic  survey. 

ockrell I n t e r n a t f o n r l  o r i $ f n a l l y  r g r 4  t o  undotlake thfs task It w a s  .." .I 

I 

Oris. and 1 cc - J.R. Nlckr 
. -  

-e- -- I 
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Internal Letter @Il''9 Rockwell International 

-QLcl.aa-*wnr) FROM (krrQzMm.kk,Ulnrckn) 
-R. W. Hawes . R. W. Norton  
-Environmenta l  A n a l y s i s  C o n t r o l  Radiation M o n i t o r i n g  
-But 7 d i n g  452 

TO 

2396 

WEUECT-RADIOMETRIC SURVEY 

For week e n d i n g  5/15/84 R a d i a t i o n  M o n i t o r i n g  s u r v e y e d  120.900 sq. ft. 
Of the 120,900 sq ft 90,900 sq ft was s u r v e y e d  around B u i l d i n g  444 
Area C. We were u n a b l e  t o  s u r v e y  750 sq ft due t o  h i g h  background. 
This area is  located n o r t h  o f  B u i l d i n g  447 and west of B u i l d i n g  448. 
Also  4 sq ft was f o u n d  a b o v e  background located 7 ft south of Door 
25 B u i l d i n g  444, 32 ft west o f  B u i l d i n g  444 and 10 ft n o r t h  o f  
B u i l d i n g  453 (see attached map for details). Of the '120,900 sq ft 
30,000 sq ft was s u r v e y e d  i n  the  n o r t h  east c o r n e r  o f  A r e a  B o  

No problems found (see attached map f o r  details). 

R. W. Norton 
Foreman R a d i a t i o n  P l o n l t o t i n g  

CC: 
R. 6. DtlPfrro 
C. 60 Haynes 
E. E. Klanecky 





r 4  

e Flugust 27,1984 

R.W. Haws 
E n v r o n m e n t a l  Rnalysis 
B u i l d i n g  T452B 

R.W. Noryon 
Rad i at ion honi t or  i n g  
B u i l d i n g  681 
2336 

RRDIOMETRIC SURVEY 

For the week e n d i n g  Flugust 27, 1984, R a d i a t i o n  Monitoring s u r v e y e d  
220,554 s q  ft. See a t t a c h e d  maps for  details. 

CI total  of  2,579,212 square feet hrve b e e n  s u r v e y e d  t h u s  far i n  
1984. Rs of Flugust 27, 1904 we arc on schedule t o  meet t h e  
S e p t e m b e r  30, 1984 deadline.  

R. W. Norton, Foreman 
R R e i a t i a n  f i o n i t o r i n g  

Flt t achmcnt 

CC: 
R. 6. DclPazto 
C. 6. Ciaynes 
E. E. K l e n e c k y  
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fnternal Letter J 

. 
D.1. July 5 ,  1984 Io - I TO * c c n M ~ u r C . r l  

Ralph Hawes 
Environmental Analysis Control 
Building 452 
2582 

#A!!! Rockwell International 

R. V. Reischick 
Radiation Monitoring 
Building 881 
2396 

! SUBJECT- Radiometric Survey 

For week ending July 2 ,  1984, Radiation Monitoring surveyed 
199,000 square feet. 

A total  o f  1,717,053 square feet have been surveyed thus far 
i n  1984 w i t h  a total o f  1,887,047 square feet remaining. 

See attached maps for details. 

p p ' 4 u  
R. V. Reischick 
Foreman Radiation Monitoring 

Attachment 

cc: R. G. DelPizro 
C. 6. Haynes 
E. E. Klanecky 
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Internal Letter 

April 30, 1984 

R. Hawes 
Building 452 
2582 

Rockwell International 

No 

FROM *rrmowtwon,k.rruluk.mt~~ 

OR. W. Norton 
-Radiation Monitoring 881 
-2396 

SUBJECT- RADIOMETRIC SURVEY 

For week ending 4/23/84 Radiation Monitoring surveyed 37, 125 
square feet east of Building 444. Of the 37, 125 square feet 
Radiation Monitoring was unable to survey 1350 square feet 
due to high background readin s from Building 664. 
(see attached map for details 3 

R. W. Norton 
Foreman Radiation Monitoring 

cc: 
R. G. DelPizzo 
C. G. Haynes 
E. E. Klanecky 
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APPENDIX B 

DATA SUMMARY 
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APPENDIX B: DATA SUMMARY 

Summary Statistxs - OU14 Boreholes 
IHSS 156.1 Boreholes 
IHSS 160 Boreholes 
IHSS 160/161 Boreholes 
IHSS 161 Boreholes 
IHSS 162 Boreholes 
IHSS 164.1 Boreholes 

Summary Statstxs - OU14 Surface Water 

IHSS 160/161 Surface Water 
IHSS 162 Surface Water 

Summary Stabstics - OU14 Groundwater 

MSS 160/161 Groundwater 
IHSS 164.3 Groundwater 
IHSS 162 Groundwater 



SUMMARY STATISTICS 
OU14 BOREHOLES 
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5 12 Sampling of Soil for Soil Descnption 1 

5 13 Development of Ecology Field Sampling Plans 1 

The outline for a field sampling plan is moddied 1 

5 14 Assignment of Species Codes 1 

5 15 Assignment of Wildllie Habrtat Codes 1 

Appendix A Species Codes 1 

Appendix B Wildlife Habitat Code 1 

Effective 

519 1 

519 1 

812019 1 

SI9 1 

519 1 

519 1 

519 1 



ROCKY FLATS PLANT Manual No.: 5-21 000-OPS-AP 
EM0 OPERATING Procedure No.: Table of Contents. Rev 2 
PROCEDURES MANUAL Page: 1 of 2 

Effective Date: 1 1 2 a m  
Organlzatlon: Environmental Management 

THIS IS ONE VOLUM 2 OF A SIX VOLUME SET WHICH INCLUDES: 

E I: FIELD OPERATIONS (FO) 
ME I I *  GROUNDWATER (GW) 

111: GEOTECHNICAL (GT) 

TABLE OF CONTENTS 
FOR VOLUME VI: AIR 

Procedure 
u 

AP 01 

DCN 91 01 

DCN 92 01 

AP 02 

DCN 91 01 

DCN 92 01 

AP 03 

AP 04 

AP 06 

AP 08 

AP 09 

Eff bent Trltium Sample Collection 

Seal inspection requirement 

Caution on seals 

Tnhum Sampler Calibration 

Seal inspecton requirement 

Caution on seals 

Eff bent Air Radiopartlculate 

Effluent Air Radiopartcutate Sample Calibratlon 

Effluent Air Pltot Tube Inspection and Replacement 

Volumetnc TSP/PMlo Calibratlon , Ambient Air Particulate 
Sampling Hgh Volume Method 

Ambient TSP/PMto Air Particulate Sampling High 
Volume Method 

Rev. 
NIL 

0 

0 

0 

0 

0 

0 

0 

0 

Effective 

1 0/04/9 1 

1 1 I0819 1 

01 128192 

1 0/04/9 1 

1 1 /08/9 1 

01/28/92 

10/01/91 

10/01/91 



ROCKY FLATS PLANT Manual No.: 5-21 000-OPS-AP 
EMD OPERATING Procedure No.: Table of Contents, Rev 2 

Organ k a t  lo n : Envlronmental Management 

PROCEDURES MANUAL Page: 2 of 2 
Effective Date: 1 /28/92 

Procedure 
UL 

AP 10 

AP 11 

AP 12 

AP 13 

AP 14 

AP 15 

AP 16 

AP 17 

AP 18 

AP 19 

AP 20 

AP 21 

Radtoacttve Ambient Air Mondonng Partmlate 
Sampling Data Reduction 

Mass Fbw TSP/PMlo Calibraton, Ambient Air Partlculate 
Sampling Hgh Volume Method 

Placement, Desgn, Installatton, and Operation of 
Meteorologcal Mondonng Stattons 

Radtoacttve Ambient Air Mondonng Program 

Meteorology Data Downloading 

Restoratton Projects Data Reducton for Radtoactwe 
Ambient Air Mondoring 

Restoratton Projects Radoacttve Ambient kr Partmlate 
Sampling Hgh Volume Method 

Sampling Procedure, Volatile Organic Compounds 
Method TO-14 

Sampling For Organochlonne Pestdes and 
Polychlortnated Biphenyls in Ambient Air (SVOD) 

VOC Sampling 

SVOC Sampling 

Partlculate Suspended Metals Sampling 

Rev. Effect Ive 
U L  

0 

0 

0 

0 

0 

0 

0 

m 

10/01/91 

10/01/91 

1 0101 191 

10/01/91 

1 010 119 1 

10/01191 

10/01/91 



APPENDIX E 
ROCKY KATS PHOTOGRAPHIC HISTORY 



ROCKY FLATS - PHOTO HISTORY 

9 x 9 inch PHOTOGRAPHY 

ABOVE GRD ROLL 
DATE ALT ITUD I5 LENS NUMBER FRAMES FILM TY PE pEMARK S 

4 , 5 0 0  ft  1 5 3 m  6507 1 8 7  Aerocolor 10 lines 
4 , 5 0 0  f t  1 5 3 m  6508  187  Color IR 10 lines 

5 , 5 0 0  f t  88mm 6502  1 5  Aerocolor 
1 1 , 5 0 0  f t  8 8 m  1 2  Aerocolor 
2 5 , 0 0 0  ft  8 8 m  17 Aerocolor 

-89 
&dG brp 

I 

July 81 

Aug 80 

Aug 7 9  

May 77 

5 , 5 0 0  ft  1 5 3 m  6503  15 Color IR 
1 1 , 5 0 0  f t  1 5 3 m  1 2  Color IR 
2 5 , 0 0 0  ft  1 5 3 m  17 Color IR 

2 5 , 0 0 0  f t  153mm 3722 63  Aerocolor 
1 2 , 0 0 0  f t  1 5 3 m  1 4  Aerocolor 

6 , 0 0 0  ft  153mm 8 0  Aerocolor 

2 5 , 0 0 0  ft 88mm 3723 63  Aerocolor 

1 2 , 0 0 0  ft  3 0 4 m  3724  1 4  Color IR 
6 , 0 0 0  ft  3 0 4 m  8 0  Color IR 

1 2 , 5 0 0  ft  153mm 3293 11 Aerocolor 
6 , 5 0 0  ft  1 5 3 m  2 1  Aerocolor 

1 2 , 5 0 0  f t  3 0 4 m  3292  1 6  Color IR 
6 , 5 0 0  ft  3 0 4 m  3 6  Color IR 

1 2 , 4 0 0  ft  1 5 3 m  2948  6 Aerocolor 
6 , 4 0 0  f t  1 5 3 m  10 Aerocolor 

1 2 , 4 0 0  f t  3 0 4 m  2 9 5 0  6 Color IR 
6 , 4 0 0  f t  304mm 28  Color IR 

4 , 5 0 0  f t  1 5 3 m  1 2 5 1  1 5  Aerocolor 
1 8 , 0 0 0  f t  15311u~ 11 Aerocolor 

1 9 , 5 0 0  f t  1 5 3 m  1 2 5 2  11 Color IR 
5 , 0 0 0  f t  153111m 3 1  Color IR 



May 76 

June 76 

Aug 75 

Oct 75 

Oct 74  

9 x 9 inch PHOTOGRAPHY (Cont. 1 

12,000 ft 150mm 1039 30 Color IR K-17 
15,000 ft 150mm 21 Color IR K-17 

12,000 ft 150mm 1068 19 Color IR K-17 
15 Color IR K-17 15,000 ft 150mm 

5,000 ft 150mm 37 Color IR K-17 

24,000 ft 1 5 3 m  812 25 Aerocolor RC-8 
20,000 ft 1 5 3 m  5 Aeroco lor RC- 8 
13,000 ft 153mm 4 Aerocolor RC-8 

20,000 ft 153mm 851 206 Aerocolor RC-8 
(for mosaic) 

20,000 ft 1 5 3 m  7 17 16 Aerocolor RC-8 
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ABOVE GRD 
DATE ALTITUDE 

May 77 5,000 ft 

5,000 ft 

5,000 ft 

5,000 ft 

May 76 

Aug 75 

Oct 75 

5,000 ft 

5,000 ft 
5,000 ft 

5,000 ft 

1,000 ft 
1,000 ft 
1,000 ft 
1,000 ft 

5,000 ft 

10,000 ft 

70mm PHOTOGRAPHY 

LENS 

8 O m  

8 O m  

8 O m  

8 O m  

5 O m  
5 O m  
5 O m  
5 O m  

50mm 
5 0 m  
5 O m  
5 0 m  

8 O m  

8 O m  

8 O m  

8 O m  

8 O m  
8 O m  
8 O m  
8 O m  

ROLL 
NUMBER 

1253 
1254 
1255 
1256 
1257 
1258 
1259 
1260 
1261 
1262 
1263 
1264 

1040 
1041 
1042 
1043 

1044 
1045 
1046 
1047 

808 
809 
810 
813 
814 
815 
816 
817 
818 
819 
820 
821 
822 
823 
824 

858 
857 
859 
860 

71 
77 
46 
71 
77 
46 
71 
77 
46 
71 
77 
46 

87 
87 
87 
87 

34 
34 
34 
34 

71 
70 
32 
58 
71 
70 
32 
58 
71 
70 
32 
58 
71 
70 
32 

FILM TYPE RENAFlK S 

Color IR 

Aerocolor 

Plus-x red 

B&W IR 

Color IR 
Aerocolor 
B&W IR 
Plus-x red 

Color IR 
Aerocolor 
i3&W IR 
Plus-x red 

Aerocolor 

Color IR 

B&W IR 

Plus-x red 

22 Color IR 
22 Aerocolor 
22 Plus-x red 
22 B&W IR 

866 & 867 Bendix thermal scanner 
Page 3 



70mm PHOTOGRAPHY (Cont.1 

Oct 75 10,000 ft 

April 73 6,000 ft 
(Snow Survey) 

June 73 6,000 ft 

Aug 81 

Aug 80 

June 76 

Oct 75 

Sept 75 

Aug 75 

8 O m  
8 O m  
8 O m  
8 O m  

5 o m  

5 O m  

5 O m  

5 o m  

5om 

863 
862 
864 
865 
868 

548 
552 
549 
553 
550 
554 
551 
555 

590 
591 
592 
593 

35 
30 
35 
35 

79 
86 
79 
86 
79 
86 
79 
86 

88 
88 
88 
88 

OBLIOUE PHOTOGRAPHY 

Color IR 
Aerocolor 
Plus-x red 
B&W IR 

Bendix thermal scanner 

Color IR 

Aerocolor 

B&W IR 

Plus-x red 

Aerocolor 
Color IR 
B&W IR 
Plus-x red 

80 - 1501U.m 3799 7 0 m  EKS 

2 5 0 m  3294 4x5 Aerocolor 

80 - 15011~t1 1052 70mm EKS 

80 - 15Om 861 7 0 m  EKS 

80 - 1 5 0 m  848 t 849 7 0 m  EKS 

80 - 150m 811 7 0 m  EKS 
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APPENDIX F 
EG&G SITE SPECIFIC HEALTH 

AND 
SAFETY PLAN TEMPLATE 



Revbed May 12,1992 



Health and Safety Plan Approval Sheet 

Health and Safety Plan Fact Sheet 

Acronyms and Abbreviations 

Potential On-Site Hazards 

Hazard Analysis 

Personnel Protection Equipment Checklist 

Action Levels Regarding PPE 

Monnoring Equipment Checklist 

Risk Analysis/Control Measures 

Hazard Mitgation 

Decontamination Requirements 

Site Control Requirements 

Medical Surveillance Requirements 

Emergency Information 

Training 

Health and Safety Certification Form 

FIGURE 3-1 - ORGANIZATIONAL CHART 

APPENDIX A - DIAGRAM FOR LEVEL C DECONTAMINATION 

APPENDIX B - DIAGRAM FOR LEVEL D DECONTAMINATION 

APPENDIX C - DIAGRAM FOR EMERGENCY ROUTE 

2 

3 

4 

6 

7 

8 

9 

10  

11 

12 

14 

14 

15 

16 

17 

18 

5 

19 

20 

21 



and Sheet 

EM Health and Safety Officer 

EM Project Manager 

Date 

Date 

Director - Environmental Management Date 

0 Health and Safety Liaison Officer 

Occupational Safety Manager 

Director Health and Safety 

Date 

Date 

Date 

2 



Operable Unlt Number Construction Phase or RVFS Number 

IHSS Numbers included in scope of work 

Project Manager 

Slte Safety Officer 

Other Team Members 

Name 
Name 
Name 

Phone Number 

Phone Number 

Phone 
Phone 
Phone 

Estimated Start-up Date Estimated Ending Date 

Locat ion 

Alternate 

Job 
Job 
Job 

Background on the slte (I e description, possible origin of contamination) TO BE WRITTEN IN FINAL 
FORM BY THE PROJECT MANAGER 

Describe briefly the scope of work to be performed 

3 



ACRONYMS AND ABGREVIATIONS 

anti -C anti-contamination 

C carcinogeneity 
CAM constant air monitor 
cas Chemi cal Abstract Services 
C FA Central Facilities Area 
CH carcingenicity established for humans 
CSA carcingenicity suspected for animals 
CSH carcingenici ty suspected for humans 

DAC der1 ved air concentration 
DO P detailed operating procedures 

EDTA Ethylene diaminetetraacetic acid 
EG&G Idaho EG&G Idaho, Inc 

HAZMAT 
HEPA 
HP 
HSO 

IH 
INEL 

OMP 
OSHA 

PCB 
PC E 
PM 
PPE 

Q V Q C  

RML 
RSA 
RWMC 

S&T 
SCBA 
SWEPP 

TC E 
TLD 
TLV 
TRA 

WMF 
WCC 

hazardous materi a1 
high-efficiency particulate air 
health physics technician 
health and safety officer 

industrial hygienist 
Idaho National Engineering Laboratory 

Occupational Medical Program 
Occupational Safety and Health Administration 

polychlorinated biphenyl 
tetrachl oroethyl ene 
project manager 
personal protection equipment 

qual i ty assurance/qual I ty control 

Radiation Measurements Laboratory 
radiological safety analysis 
Radioactive Waste Management Complex 

science and techno1 ogy 
self-contained breathing apparatus 
Stored Waste Examination Pilot Plant 

tri chl oroethyl ene 
thermoluminescent detector 
threshold 1 imi t val ue 
Test Reactor Area 

k'aste Management Facility 
Warning Communications Center 

A- 7 
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7.' POTENTIAL ON-SITE HAZARDS (5 ) 

Asterisk or add those materials that may be present at the task site: 

1,1,l-Trichloroethane 
1 , 1 ,2, 2-Tetrachl oroethane 
1,l-Dichloroethane 
1,l -Di chl oroethyl ene 
1 ,2-Dichlorobenzene 
1,Z-Di chl oropropane 
1,2-Trans-Dichloroethylene 
Acetone 
Acids (HF, HC1, etc.) 
A1 umi num 
Americium - 241 
Ammon i a 
Animal carcasses and feces 
Arsenic 
Asbestos 
Bar1 urn 
Batteries 
Benzene 
Beryl 1 1  urn 
Butane (probably in compressed 

gas cy1 i nders) 
Cadmi urn 
Cal ci urn 
Calcium silicate 
Carbon tetrachloride 
Caustic compounds (NaOH, etc.) 
Chloroform 
Chromi um 
Cobalt 
Copper 
Cyani de 
Di chl orodi fl uoroethane 

Dichlorodifluoromethane 
Ethylene glycol 
Gasol ine 
Herbicides 
Lead 
Magnesi urn 
Meat with botulinus 
Mercury 
Mixed activation products 
Mixed fusion products 
Nickel 
Nitrate 
Oi 1 
Plutonium - 238, 239, 240, 241, 242 
Polychl ori nated biphenyl s (PCBs) 
Potassium 
Regal Oil 
Roaster oxide 
Santo Wax 
Sod i urn 
Tantal urn 
Tetrachl oroethene 
Tetrachloroethylene (Perch1 oroethyl ene) 
Thalli um oxide 
To1 uene 
Trichloroethylene (Trichloroethene) 

U02 powder 
Vanadi urn 
Vehicles 
21 nc 
21 rcon i um 
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Level A Protection Requirements 
SCBA 
Fully encapsulating, chemical-resistant sud 
Adddional Anti-C clothing as recommended by RFP if radiological hazards exist 
Safety shoes 
Chemical-resistant shoe covers 
Hard hat 
Inner chemical-resistant gloves 
Hearing protection 
Other 

1 -  

Level B P rotectron Requirements 
Air supplied hood or SCBA 
Disposable chemical-resistant coveralls 
Anti-C clothing as recommended by the RFP d radiological hazards exist 
Safety shoes 
Chemical-resistant shoe covers 
Hard hat 
Inner chemical-resistant gloves 
Outer chemical-resistant gloves 
Hearing protection II) Other 

Level C Protection Requirements 
Full-face or hal-face air-purdying respirator 
Disposable chemical-resistant coveralls 
Anti-C clothing as recommended by the RFP if radiological hazards exist 
Safety shoes 
Chemical-resistant shoe covers 
Hard hat 
Inner chemical-resistant gloves 
Outer chemical-resistant gloves 
Hearing protection 
Eye protection 
Other 

Level D Protection Requirements 
Safety glasses 
Safety shoes 
Hard hat 
Hearing protecton 
Other 

a 



- 
~ 1 0  pprn 
>50 ppm 
~ 5 0 0  ppm 
>lo00 ppm 

D 
C 
B 

Job Shutdown 

9 



- 
Photoionization meter 
Organic vapor analyzer 
Combustible gas analyzer 
Radiation Survey 
Detector Tubes 
Other 

Chemical 
Real-time 

Personnel 

Air Sampling 

Surface Contaminatlon Surveys 

daily as required 

daily as required 
NIA 
N/A 

TBD by IH 

TBD by IH 

TBD by IH 

Leaving leaving radiation controlled area 

Exding contaminated area 

Dunng and after work where potential exists for release 
of radioactive matenal 

Passing through Radiologically Controlled Area 

Following personnel decontamination 

When required by a SSHSP or the EMD Operating 
Procedures 

When Required by a radiation work permd 

HSP Manual Section 18 10 

EMRG 3 1 and 3 2 

R013 1 and 3 02 

10 





Activity 
Number 

Do not stand near backhoe buckets and earth moving equipment 
Verify that all equipment is in good condition 
Do not stand or walk under elevated loads or ladders 
Do not stand near unguarded excavation and trenches 
Do not enter excavation or trenches over 5 feet deep that are not properly guarded, shored 
or sloped 
Consult DHSO if other mechanical hazards exist 

Locate and mark buried utilrties before drilling 
Maintain at least 10-foot clearance from overhead power lines 
Contact utiltty company for minimum clearance from high-voltage power lines 
If unavoidable close to buned or overhead power lines, have power turned off with circuit 
breaker locked and tagged 
Properly ground all electrical equipment 
If equipment must be connected by splicing wires, make sure all connections are properly 
taped 
Be familiar with specific operating instructions for each piece of equipment 

Use personal protective equipment indicated on page 8 
Conduct direct reading air monitonng to evaluate respiratory and explosion hazards (list 
instrument, action level, monitoring location, and action to be taken on page 11) 
Consult DHSO for personal air monitonng 

Heat Stress 
When temperature exceeds 70oF, take frequent breaks in shaded areas Unzip or remove 
coveralls during breaks Have cool water or electrolyte replenishment solution available 
Dnnk small amounts frequently to avoid dehydration Count the pulse rate for 30 seconds as 
early as possible in the rest period If the pulse rate exceeds 11 0 beats per minute at the 
beginning of the rest period, shotten the work cycle by one-third 

Cold Stress 
Wear multi-layer cold weather outfits The outer layer should be of wind resistant fabric 
0 to -3OoF total work time IS 4 hours Alternate 1 hour in and 1 hour out of the low- 
temperature area Below -3OOF, consult industrial hygienist 
Drink warm fluid Provide warm shelter for resting Use buddy system Avoid heavy 
sweating 

12 



- Use earplugs or earmuffs when noise level prevents conversation in normal voice at distance 
of three feet 

- Poison oak, poison ivy 
- Infection waste - Rabid animals, poisonous reptiles Wear heavy gloves and coveralls when working with 

animals Approach trapped animals with caution - Ticks, mosquitoes, and other insects (disease carriers or poisonous) 
- Biological or animal laboratories 

Action Field personnel will be taught to recognize poison oak and poison ivy Insect repellents will be 
used as necessary 

13 



General Equipment Decontamination 

Handling of Personnel Protective Equipment 

Handling of Decontamination Water and Wash Water 

Heavy Equipment Decontamination 

- 
FO 03 

FO 06 

FO 07 

FO 04 

Diagrams for Level C and D decontamination are included in Appendix A and B 

SDecific Slte Cont rol Reau iremenk 

Complied with 29 CFR 1910 120 

Complied wdh EG&G Integrated Work Control Program (ICWP) 

Radiation Work Permit 

Ccmfined Space Permit 

Met all Training Requirements 

Participate in Medical Surveillance Program 

Don Required PPE 

Provided Exclusion Zone 

Provided contaminant Reduction Zone 

Provided Support Zone 

14 



A baseline comprehensive physical examination must be on file wdh the RFP OHD for all employees 
working in the feld In adddion, employees must have a follow-up medical exam at least once a year for as 
long as they work at the sde Upon reassignment to an area not associated with hazardous waste site work 
or who terminates employment must have a final exlt medical exam 

Occupational Health Division Responsibilities 
- 
- 
- 
- 
- 
- 

Treatment of illness and injuries in or arising out of the source of work 
Assistance in the documentation and investigation of work-related illness or injury 
Providing medical opinions about the ability of employees to perform the assigned work 
Advice on medical treatment and transportation 
The maintenance and operation of a radlological and chemical decontamination facility at RFP 
Providing medical surveillance programs for workers who are properly identified by a qualified IH as 
exposed, or at risk to become exposed, over action limds to specific toxic substances 

Project Manager Responsibilities 
Provide prior to commencement of work 
- 

- 
- 
- 
- 

Substances to which the employee is likely to be exposed, expected frequency, and duration of 
exposure 
Time, place, and extent of previous exposure to these substances above TLV 
Type of PPE to be used by the employee, when, and what training has been given about its use 
The estimated number of days per month the worker is to use PPE, especially respirators, in the 
coming year 
The estimated length of time the employee is expected to continue as a HAZMAT worker 

Employees Responsibilities - 
- 
- 
- 

Recognizing the detectable signs or symptoms of overexposure to chemical or physical hazards 
Advising their supervisors of any physical or mental conddions that could affect work performance 
Reporting all occupational injuries or illnesses immediately 
Reporting to the Occupational Health Department to have limitations verified or restrictions 
imposed (restrictions recommended by an off-site physician must be presented in writing to the 
Occupational Health Department) 
Reporting to the Occupational Health Department for re-evaluation as scheduled - 

Subcontractors Responsibilities - 
- 
- 
- 

Responsible for providing and implementing a medical surveillance program for all employees 
assigned to work in the field that meet the requirements of 29 CFR 1910 120(1)(2) 
Subcontractor physician must provide wntten authorization that each employee working at the site 
IS fd to work 
Subcontractor physician must provide authorization that the employee is medically qualified to 
wear a resptrator 
Receive respirator fd through EG&G Industrial Hygiene Department 

15 



Site Resources 

Medlcal Clinlc 
HAZMAT Team 
Phone 
2-way rad0 
Water Supply 
Restrooms 
Fire Department 
Police 

Emergency Phone Numbers 

The nearest phone IS located at the field trailer The field crew will be in radio communication with the site 
supervisor at the trailer 

Ambulance 
Medical 
Fire 
Police 
Poison Control Center 
Other 
Project Manager 
Site Contact 
H&S Coordinator 

Contingency Plans 

Spill, Accidental Release 

Fire, Explosion 

Other 

~ 2 9 1 1  
x2911 
x2911 
x2911 
x2911 

966- 
966- 
966- 

Call x2911 

DP- 
DP- 
DP- 

Call x2911 or use fire alarm or fire phone 

Evacuate area d in immediate danger 

Emergency Route to nearest Hospital (Appendix C) Onsde medical facility - Bldg 123 

Evacuation Procedures Follow instructions given over public address system, otherwise upwind 

16 



cm 
40-Hour OSHA 

24-Hour OSHA 

3-Day Supervised Field Experience 

1 -Day Supervised Field Experience 

8-Hour Annual Refresher 

Radiation Worker Training 

Slte Spectfic Briefing 

Safety Meetings 

Emergency Response Plan Rehearsal 

Supervisor Health and Safety Training 

Personnel Protective Equipment 

CPR/First Aid 

Certtfication Level 

Other 

17 



Task Tltle 

Project Manager 

Field Team Leader 

Ex! Locat ion 

Ext Location 

I certify that I have been given a copy of the task specific Health and Safety Plan for the 
task, and agree to comply with the procedures described therein I 

further certify that 1 understand the potential health and safety hazards of the program (as outlined in the 
Health and Safety Plan) and have been trained in the use of the personal protective equipment selected 
for this task 

Employee 

(Print) (Signature) (Date) 

Company of Employment 

1 Field Team Leader 

~ (Date) (Print) (Signature) 

Health and Safety Officer 

1 (Print) (Signatu re) (Date) 

18 
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APPENDIX G 
ROCKY FLATS ENVIRONMENTAL DATABASE SYSI'EM RELEVANT 

FILES 

~ 



APPENDIX G - ROCKY F'LATS ENVIR0"TAL DATABASE 
SYSTEM 

I 

Rad Data 
PesbcideKB Data 
Inorganic Data 
Organic Data 
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